Introduction
Civilization advance progressingin many countries of Europe and the world contributes to lifestyle changes in entire societies. Achievements of human thought and their materialization are accompanied by numerous adverse effects, the most severe of which includes reduced physical activity which, in consequence, increases the risk of overweight and obesity development [1, 2] . Such a lifestyle results, among others, in an increased number of children with overweight and excessive body adiposity observed in recent two decades especially in highly-developed countries [3, 4, 5, 6] . It is very often emphasized that obesity is the cause of many health disorders including: ischemic heart disease, hypertension, type 2 diabetes, colon cancers, prostate cancer, etc. [7, 8, 9] . In contrast, body mass deficiency remains in a strict correlation with inflammatory lesions of bronchi and lungs, asthma, improper functioning of the digestive system, and emotional disorders [10, 11] .
The last twenty years in Poland have been aperiod of abrupt socio-economic changes and transformations. In this period a new class of wealthy people has emerged, but on the other hand a considerable part of the group has impoverished as a result of closing downof many work places and an increasing unemployment rate. The intensifying disproportions in the economic status of the Polish society were accompanied by discernible differences in the nutritional status of children and adolescents. This problem is observed in regions of the country with higher economic indices and is beginning to be noticeable in the regions with a lower rate of development [12, 13] .
It seems interesting, therefore, to determine the rate of changes in somatic traits of adolescents inhabiting poorly-developed regions of the country. Hence, the objective of this study was to determine changes taking placewithin twenty years in the group of children and adolescents from the Podlaskie Province characterized by proper body mass to body height proportions and their peers with underweight, overweight and obesity.
Material and methods
In 1985 and1986 research was undertaken within the Key Issue 10.7, amongst children and adolescents inhabiting areas of the then Provinces: Suwalskie, Białostockie and Łomżyńskie. After administrative transformation of the country, beginning from year 1998 the aforementioned areas have become part of the Podlaskie Province. Based on the list of educational centers received from Education Offices, 120 schools were selected for the study considering the settlement structure in these regions and trying to maintain a balance in the number of schools from the former Provinces. Results of observations of 20,353 girls and boys at the age of 7-18 years, including 13,034 inhabitants of urban areas and 7,319 inhabitants of rural areas, were selected for this study from the collected material.
Observations were repeated in the same schools in 2005 and 2006, within statutory tasks of the Academy of Physical Education in Warsaw (D.S 45). This time, the surveys covered results of 10,705 pupils at the age of 7-18, including 7,021 and 3,684 inhabitants of urban and rural areas, respectively. The number of girls and boys at both stages of observations, considering their calendar age and place of residence, was presented in Table 1 .
The lower number of schoolboys and schoolgirls at the second stage of the study was due to an educational reform initiated in 1993, as a result of which many small schools were closed down whereas part of the other schools was re-organized, which hindered the observations.
The survey was conducted following principles of the Helsinki Declaration and was approved by the Senate Ethical Commission acting at the Academy of Physical Education in Warsaw. A questionnaire was used to collect data on the respondents'date of birth and social conditions. Anthropometric measurements were taken according to standard anthropometric techniques (IBP). Body height and body mass values achieved served to calculate the body mass index (BMI), defined as body mass (kg) of an individual divided by the square of their height (m). The obtained BMI values enabled selecting children with: 3 rd degree underweight (gr. I), 2 nd degree underweight (gr. II), 1 st degree underweight (gr. III), normal BMI (gr. IV),overweight (gr. V), and obesity (gr. VI). The range of the norm was determined by subtracting all individuals with underweight, overweight and obesity from the whole examined group. The children were classified to the above groups fol-lowing recommendations of the Obesity Task Force based on boundary values elaborated by Cole et al. [14, 15] . The numbers of children in particular groups were then used to compute the percentage of girls and boys with underweight, overweight and obesity in the entire material and in particular places of residence (rural, urban areas) in groups considering stages of education (7-9 years of age -integrated education; 10-12 years -primary school; 13-15 years -junior high school; 16-18 years -senior high school). Arithmetic means and standard deviations were calculated for BMI values in groups, considering the respondents'calendar age. The statistical significance of differences between mean values obtained in 1986 and 2006 was verified with Student's t-test for independent variables. The statistical significance of differences between the number of children classified to each groups in relation to the whole group surveyed in 1986 and 2006 was determined using χ² test.
Tab. 1. Number of surveyed girls and boys from the Podlaskie Province
Age in years Year Total Rural Urban
Results
In the analyzed twenty-year period, a significant decrease in the BMI value average was observed only in the group of the oldest girls. In the remaining groups selected in terms of both gender and calendar age, a significant increase was noted in the relative body mass. Girls from junior high school, in the case of whom the described differences were small, were an exception,which was confirmed by results of Student's t-test (Table 2) .
From 1986 to 2006, a significant decrease was noted in the percentage of boys with proper BMI values (by 4.64%) and those with 1 st degree underweight (by 2.90%), whereas an increase by 6.49% was determined in the percentage of pupils with overweight. Greater changes were observed in inhabitants of cities and smaller ones in those originating from rural areas (Table 3) . It ought to be emphasized that in data for the whole surveyed group a statistically significant increase was noted in the percentage of boys with 2 nd degree underweight, which was not observed in the groups selected based on the place of residence. Less significant generation changes were observed in girls. Differences in groups between stages of the study did not exceed 1.00%. A statistically significant increase was only reported in the percentage of girls with 3 rd degree underweight. No significant differences were determined in the remaining groups selected based on BMI values. The analysis of environmental differences showed that only the urban group was characterized by an increase in the percentage of girls with 3 rd degree underweight and a decrease in the percentage of obese girls only in the case of urban respondents.
The above-described generation changes were not identical in all groups of calendar age (Table 4) . The greatest number of statistically significant differences was observed in boys at the age of 7-9. This group was characterized with a higher percentage of pupils with 2 nd degree underweight (by 1.66%), and with a higher percentage of pupils with overweight and obesity (by 4.79% and 1.29%, respectively), as well as with a lowerpercentage of boys with normal BMI value (by 10.11%). In the case of boys from the Podlaska Province being at the age of 10 to 18 years, a sig-nificant decrease was noted in the percentage of respondents with 1 st degree underweight and an increase in the percentage of those with overweight.
The group of girls was characterized by a significant increase in the percentage of respondents with the greatest body mass deficiency. In the analyzed groups, apart from the oldest girls, the reported differences were significantand the greatest differences were determined in the age category of 10-12 years (1.50%). In addition, since 1986 till2006, in the age category of 7-9 years, the percentage of girls with normal BMI values was observed to decrease by 8.95%, whereas that of girls with overweight -to increase by 4.85%. In the case of girls from primary schools, the percentage of pupils with 1 st degree underweight decreased by 4.34% and that of pupils with overweight increased by 4.55%. In the group of girls attending junior high schools, the percentage of girls with 2 nd degree underweight decreased by 1.50% and that of girls with normal BMI increased by 3.78%. In turn, in the age category of 16-18, an increase was observed in the percentage of girls with 2 nd (by 2.32%) and 1 st (by 3.43%) degree of underweight, whereas percentages of girls with overweight and obesity were observed to decrease (by 3.64% and 0.72%, respectively). The other differences were negligible and statistically insignificant.
Discussion
The economic crisis of the 1970s and 1980s as well as socio-economic transformations taking place in Poland since 1989 and their differentiated pace in particular regions have affected the extent of secular trends in somatic traits. Based on surveys conducted in that period with adolescents from the whole country, the values of somatic traits were observed to increase, with the increase varying depending on both the period and area of observations. The environment the girls and boys were growing up in was confirmed to still modify their developmental process to a various extent in different regions of Poland [16, 17, 18] . Higher body height values and a significant increase in body mass were also determined in girls and boys from eastern Poland [19] . Hence, it is obvious that the research conducted in the Podlaskie Province in 2006 revealed higher BMI values compared to the mean values achieved in 1986.
Contemporarily, a declining tendency is being observed globally in the number of children and adolescents with body mass deficiency and a growing one in the number of individuals with excessive body mass. Such a trend may be noticed in both developing countries as well as in the highly-developed ones [3, 5, 6] . Such changes are more noticeable amongst inhabitants of urban than rural areas. Such conclusions were formulated by Wang et al. [20] based on research on schoolgirls and schoolboys from Brazil, China, Russia and the USA. They were seeking reasons for these changes in differences in nutritional habits and reduced physical activity. The observed global trend of the increasing number of persons with overweight and obesity is also slowly spreading in Poland. Currently, Polish adolescents, including these from the Podlaskie Province, are characterized by the lowest overweight and obesity rates compared to results noted for their peers in the European Union, the USA or Canada [21, 22] . However, in the years 1995-2005 the frequency of overweight and obesity occurrence in the Polish school adolescents increased by 2.4% and 1.5% in boys and by 2.0% and 2.0% in girls [21] . In the Podlaskie Province from 1986 to 2006 the tendency for a decreasing number of children and adolescents with body mass deficiency and for an increasing number of individuals with body mass excess was observed only in the case of boys, with greater differences noted in boys from urban than from rural areas. The causes of differences in BMI values over the twenty-year period ought to be searched for in changes in the socio-economic conditions of the country, as described in the Introduction section. The picture of the described secular trends is undoubtedly influenced by the place of residence. The problem of unemployment affected inhabitants of cities to a greater extent, because in rural areas it was easier to provide for the family at small farms. In addition, rural children more frequently participated in work at the farm, which could be reflected in their higher physical activity. Such tangible generation changes were not observed in the case of girls who are less eco-sensitive than boys. Alarming is an increasing percentage of schoolgirls with a significant body mass deficiency observed especially in the girls living in cities, which has not been observed in many countries. It should also be emphasized that increasing silhouette slenderness (reflected in decreasing BMI values) and decreasing percentages of girls with overweight and obesity were observed in the oldest age category of girls. The reasons behind these changes should be looked for in the consciousness of the surveyed schoolgirls, namely in their lifestyle, nutrition etc. Of great significance is also contemporary fashion and strive for a slim silhouette. In this case, worthy of notice is that in 1986 the girls from eastern provinces of Poland were characterized by significantly higher body adiposity compared to ordinary Polish girls and girls from large cities [19] ; therefore, the observed tendency of changes may be acknowledged as positive. The greatest number of statistically significant differences was noted in the youngest children from the Podlaskie Province. It may suggest that a greater percentage of the young generation will be characterized by improper mass-to-height proportions.
Confirmation of these observations requires more extensive social research.
Conclusions
The analysis of the study material enables formulating the following conclusions and observations: 1. Effects of civic transformations observed worldwide are beginning to enter areas of the Podlaskie Province, which was reflected in increasing BMI values and increasing percentages of boys and young girls with excessive body mass. 2. Alarming is the increased percentage of schoolgirls with significant body mass deficiency, which may indicate their malnutrition and may trigger inflammatory states of bronchi and lungs, asthma, improper functioning of the digestive system and emotional disorders. 3. The greatest generation changes in the mass-to-height proportions were noted in the youngest children from the Podlaskie Province. It may suggest that a greater percentage of the young generation will be characterized by improper mass-to-height proportions.Therefore, classes of physical education should be held by teachers of physical education and not by teachers of integrated education.
